UC Berkeley

Fisher Center Working Papers

Title
Interest Rate Variations, Mortgage Prepayments, and Household Mobility

Permalink
https://escholarship.org/uc/item/2t90q1bd

Author
Quigley, John M.

Publication Date
1987-07-01

Peer reviewed

eScholarship.org Powered by the California Diqital Library

University of California


https://escholarship.org/uc/item/2t90q1bd
https://escholarship.org
http://www.cdlib.org/

Institute of University of

||
Iber Business and California,
I Economic Research Berkeley

CENTER FOR REAL ESTATE
AND URBAN ECONOMICS
WORKING PAPER SERIES

WORKING PAPER NO. 87-134

INTEREST RATE VARIATIONS,
MORTGAGE PREPAYMENTS AND
HOUSEHOLD MOBILITY

By

JOHN M, QUIGLEY

These papers are preliminary
in nature; their purpose is

to stimulate discussion and
comment. Therefore. they
are not to be cited or quoted
in any publication without

the express permission of
the author.

GRADUATE SCHOOL OF BUSINESS ADMINISTRATION



CENTER FOR REAL ESTATE AND URBAN ECONOMICS
UNIVERSITY OF CALIFORNIA AT BERKELEY

The Center was established in 1950 to examine in depth a series
of major changes and issues involving urban land and real estate
markets. The Center is supported by both private contributions
from industry sources and by appropriations allocated from the
Real Estate Education and Research Fund of the State of Califor-
nia.

INSTITUTE OF BUSINESS AND ECONOMIC RESEARCH
J. W, Garbarino, Director

The Institute of Business and Economic Research is a department
of the University of California with offices on the Berkeley
campus. It exists for the purpose of stimulating and facilitating
research into problems of economics and of business with
emphasis on problems of particular importance to California and
the Pacific Coast, but not to the exclusion of problems of wider
import.



INTEREST RATE VARIATIONS, MORTGAGE PREPAYMENTS
AND HOUSEHOLD MOBILITY

by

John M. Quigley
University of California
Berkeley

Working Papér 87-134
July 1987

Expert research assistance and programming on this project has been provided
by Frederick Balfour. I am grateful to Greg Duncan of the Survey Research
Center for assistance and counsel in using the PSID data in this analysis. The
paper benefited from the comments of Jerry Green and of seminar participants
at Northwestern, the University of California, San Diego, and Stanford.



-2

ABSTRACT

The volatility of interest rates and the deregualtion of the mortgage lending
sector have meant that many homeowners also own mortgages at terms more favor-
able than current interest rates. This paper presents a model of residential
mobility decisions and an empirical analysis which evaluates the importance of

the ownership of these mortgages upon the mobility of homeowners.

The results, based upon proportional and non-proportional hazard models,
indicate that these effects are quite large. The empirical analysis distin-
guishes between different regulatory regimes which govern the assumption of
existing mortgages, and indicates the implications of these findings for the

pricing and valuation of mortgage backed securities.



I. INTRODUCTION

The increased volatility of interest rates in the 1980's, coupled with tHé
deregulation of the-mortgage lending sector, had two well-documented effects
upon the housing market and upon financial institutions. First, alternative
methods of housing finance flourished, as buyers and sellers devised "creative"
methods to finance housing. transactions, often including the assumption of an
existing mortgage together with a seller-financed second mortgage. Second, the
imba]énce in the term structure of the assets and liabilities of savings in-
stitutions meant that, with higher interest rates, the net worth of these in-
stitutions declined precipitously. Existing long-term mortgage assets declined
in value, while at the same time, savings institutions were forced to pay market
interest rates on liabilities, mostly short-term savings accounts. These im-
pacts on the housing market have been carefully studied (see Jaffee, 1984, for

a review of the former, and Carron, 1982, for a review of the latter).

These events probably had a third important impact upon consumer behavior
and upon the health of savings institutions, arising from the "lock-in" effect
of the ownership of mortgages at favorable terms -- namely a decline in the
residential mobility of homeowners and an increase in the average duration of
outstanding mortgages. This "lock;in" effect is potentially important from
several.viewpoints. First, since almost two thirds of American households are
homeowners, a small change in the average residential mobility of households,
arising from ownership of below-market-rate loans, could translate into a large

decrease in the inter-urban and intra-regional mobility of labor.? Second, any

*  For example, the average mobility rate for American households, estimated
from the Current Population Survey (CPS), was 20 percent per year for the
1970's. For 1980 through 1983, it had declined to 16.6 percent. Mobility,



-l

variation in the probability that mortgages will be prepaid, arising from this
Tock-in effect, has a direct impact on the market value of the assets of savings
and loan institutions and the true net worth of these institutions (regardless
of the net worth calculated by industry rules of thumb and accounting prac-

tices).

Finally, the sensitivity of the duration of mortgages to interest rate var-
jation is of practical importance in secondary financial markets. For example,
the price of collateralized mortgage obligations (CMO's) should be expected to
vary with the prepayment probabilities of mortgages. If these probabilities
are not constant, but have a predictable component, it follows that the pricing
of CMO's will reflect systematic differences in mobility rates or prepayment

rates.

This paper provides an empirical analysis of the lock-~in effect of favorable
mortgage terms upon the housing market. Section II below presents a simple
model of the mobility behavior of households and relates the lock-in analysis
to the existing literature on residential mobility and mortgage prepayment.
In Section III, the parameters of the model are estimated from observations on
individual households, their housing ‘consumption, and their home mortgage
terms, during a period of rising interest rates, 1979-1981. Section IV notes

some of the implications of the model.

1. A MODEL OF MOVING BEHAVIOR

according to the CPS definition and the definition used in this paper, is
defined as a change in the residence of preexisting household.
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Households typically adjust housing consumption to desired or equilibrium
levels by moving, or for homeowners, by investment in home improvements. If
there were no transactions costs, a household would adjust its housing imme-
diately whenever desired consumption changed. The costs of searching and mov-
ing, however, are substantial, and instantaneous adjustments to variations in
housing demand are implausible. According to theory, in response to a change
in housing demand, a household will decide to search for an alternative dwelling
if the expected utility gains from the search outweigh the utility costs of
searching, concluding the transaction, and moving. (See Venti and Wise, 1984,
for an explicit model of housing demand and moving costs). In the most so-
phisticated empirical analysis of residential mobility to date, the costs of
searching and moving are enumerated empirically for a sample of low income

renter households (Weinberg, Friedman and Mayo, 1981). These costs are found

to exert a profound impact on residential mobility.

For homeowners, with perfect capitalization of financial terms and with
‘assumable mortgages, there would be no significant transactions costs associ-
ated with mortgage ownership. However, empirical analysis strongly suggests
that differing financial terms are not fully capitalized into housing values
(see Durning and Quigley, 1985, Benjamin and Sirmans, 1987), and many mortgages
are not legally assumable (discussed below).- Under these circumstances, if
interest rates rise, the homeowner who sells his house is not fully compensated
for the value of his existing loan. This will increase the transactions costs

of moving, perhaps substantially.

In this analysis, we assume that housing demand is governed by permanent
income (proxied by the annual income of households, the age of the head of

household, and the race and education of the head of the household) and family
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size; changes in the demand for housing arise from variations in permanent in-
come, marital status and household size.? For homeowners with a given length
of tenure, we relate the probability of moving to théSe factors -- annual in-
come, age, race, education, household size, increases and decreases in household
size and a dummy variable representing change in the hoﬁseho]d head. We also
estimate the cash value of each household's mortgage, if it holds one, and in-
vestigate the relationship between the magnitude of the lock=-in and residential

mobility.?

In a given year, the probability of moving by any homeowner is rather low,
and empirical evidence strongly suggests that this probability declines with
years of tenure (Quigley and Weinberg, 1977). Logically, the problem of esti-
mating the mobility relationship is similar to that of constructing a 1ife table
for individuals of given socioeconomic characteristics. To observe directly
the distribution of years of tenure at the point at which households move, one
would have to wait until all individuals in a particular sample moved to tabu-

late the results. In the absence of the appropriate panel of individuals, the

2 There is a large literature on the correlates of residential mobility, much
of it undertaken by planners and demographers (see Boehm, 1981, for an ex-
ample drawn from a part .of the same data source utilized below). The var-
iables noted above are broadly consistent with that literature.

*  There has been relatively little published work on mortgage prepayment, and
only one study (Green and Shoven, 1986) is based upon micro data. Appar-
ently all of these studies have been confined to the analysis of information
about mortgages themselves, despite Green and Shoven's caveat "It is most
important to recognize that the primary determinants of the decision to sell
a house are not related to interest rate fluctuations. They are largely
concerned with the personal circumstances of the owner...." (p. 43). Those
few aggregate studies of prepayments have regressed the prepayment pro-
portions of mortgage pools (Arak and Goodman, 1985) or cohorts (Peters,
Pinkus, and Askin, 1984) on average interest rate spreads and other time
varying parameters. For an early study, see Curley and Guttentag, 1974.
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information conveyed by those who have not moved in any cross section can hardly

be ignored. Indeed, the treatment of truncated observations is crucial.

The analysis reported below is based upon the so-called Cox (1972) model and
its extensions. Consider a special case, the proportional hazards model
(Kalbfleisch and Prentice, 1980). Define T as the length of tenure at which a
household makes a move. Let f be the probability density function on T, and F
be its cumulative distribution function. Let X be the vector of contemporaneous
and historical characteristics, X(t) = {x(t), o<t<t}. The probability that a

household with characteristics X does not move until t years of tenure is:

1 - F(t;X) = prob (T 2 t;X) . (1)

The conditional density of moving at t, given that the household has not pre-

viously moved (the "hazard rate", 1), is

f(t;X)
M X) = —m@m8 (2)
1-F (t;X)

In the simplest case, assume that the hazard rate is separable and propor-
tional and that the hazard depends only on the current value, x(t) (Kalbfleisch

and Prentice, 1980, Sec 5.5),

M%) = A(t) 7(xp,%p) (3)
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where A\(t) is the "base line" hazard, a function of years of tenure. The factor
m, which varies with the socioeconomic characteristics of the household, X1

and the value of the mortgage terms, X0 at t is assumed to be of the form
'"(xlsxz) = exp (51)(1 + BZXZ) ; (4)
where the B's are parameters.

No ﬁarametric model is assumed for the underlying survival function, but the
specification of equation (3) does imply that the ratios of the hazard functions
for individuals with differing characteristics (xl,xz) are independent of time.
The separability assumption facilitates estimation of the parameters, B and
A(t), by permitting the log-1ikelihood function to be factored into two compo-

nents and maximized iteratively.

More generally, it maybe more reasonable to presume that the importance of
mortgage terms in affecting mobility decisions is not independent of tenure
time. If, as argued by Dynarski (1985), households' attachment to neighborhoods
increases over time, then the same increase in lock-in or transactions costs
may affect the mobility pattern of households with varying years of tenure very
different]y (See Iocannides, 1984). A test of the proportionality assumbtion

is strafghtforward, if computationally cumbersome.

At;x) = M) « (XI’XZ’t)
A(t) exp (le1 + Bzxz + B3x, Tog t) (5)

B,x
A(t)t7372 exp (le1 + Bzxz)

The proportionality assumption is tested by joint estimation of the parame-

ters A(t) and 8 by maximum 1ikelihood methods.



I11. EMPIRICAL ANALYSIS

The empirical analysis is based upon three samples of homeowners extracted
from the Panel Study of Income Dynamics (PSID) which has been gathered by the
Survey Research Center of the University of Michigan each year since 1968. For
three years, and for only three years, questions about homeowners' mortgage
terms were included in the annual survey. For 1979, 1980 and 1981 the survey
asked homeowners to indicate the outstanding balance (B), if any, on the home
mortgage, the number of years remaining on the mortgage (n), and the annual debt
service, i.e. payment of principal and interest (A). The samples for analysis
consist of all homeowners surveyed in 1979, 1980, and 1981 whose responses to
these questions passed three consistency checks.* The samples consist of 1,768

homeowners in 1979, 1,092 in 1980, and 1,142 in 1981 (out of a total of 2,605
homeowner households sampled in 1979, 2,557 in 1980 and 2,483 in 1981).°%

4  First, households were excluded from the analysis if the "accuracy code"
for the values recorded for the remaining mortgage principal and for the
annual mortgage payment signified assignment of responses by PSID inter-
viewers.

Second, households were excluded from the analysis if the mortgage in-
terest rate (r) implied by the recorded values of B, n, and A lay outside
range of 2 to 27 percent. The mortgage interest rate is defined as the value
of r that satisfies:

n A
B- :

i=1 (1+r)]

=0 (N-1)

Third, households who did not move where eliminated from the sample if the
interest rate computed from equation (N-1) above varied by more than 5
percent between adjoining years.

5 As noted, some 33 to 58 percent of homeowners failed one or more of these
consistency checks and are excluded from subsequent analysis. Those
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For each observation, we compute the present value of the mortgage premijum,
X5 defined as the difference between the outstanding balance of the mortgage
{the present value of the mortgage at the contract interest rate) and the
present value of the mortgage at prevailing market interest rates r

m

' n A

. i
i=1 (1+rm)

In 1979, the mortgage premium held by the average household was worth about
$570. 1In 1980, this premium had increased to approximately $800. By 1981, the
average premium enjoyed by households with existing mortgages was about $1,800
when compared to a newly written mortgage for the same term at market rates.
It is worth noting that the variation in the premium is quite substantial,

ranging from a low of zero for households who owned their homes free and

households reporting consistent information on mortgage terms were similar
in education and income to other homeowners, but were somewhat older, on
average. The age difference probably results from the increased 1ikelihood
that older homeowners have no outstanding mortgage balance:

‘Average Value 1979 1980 1981

Income (thousands)

All owners : $24.1 $23.6 $23.7
Analysis sample 24.5 23.1 25.8

Education (years)

All owners : 12.2 12.3 12.4

Analysis sample 11.5 11.2 11.4
Age {years)

A1l owners 46.0 45.3 44.8

Analysis sample 50.1 54.5 54.0

$  Actually the minimum values are -$120, -$132 and -$140 respectively, pre-
sumably reflecting the transactions costs of simply refinancing.
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clear® to a high of $57,000 in 1979 and $66,000 in 1981. In comparison, the
average self-reported market value of houses in these samples ranged from

$42,000 in 1979 to $45,000 in 1981.

Table 1 reports the parameters B of the proportional hazard rate models es-
timated by maxihum likelihood for each of the three samples. For each year,
the table presents the coefficients and their asymptotic t-ratios.’ Among the
demographic variables related to housing demand, increases in household size
are consistently related to residential mobility. The hazard rate also declines
with the age of thé household head and increases with the education of the head.
These findings are consistent with the great bulk of empirical evidence on
household mobility. There is also weak evidence that homeowner mobility rates
vary by race, but the effects of the other variables are generally inconsistent

or insignificant.

In each of these "Cox-regressions," the coefficient on the variable measuring
the Tock-in effect of higher interest rates is highly significant, with a t
ratio of four or five. Note that these statistical models control explicitly
for the age and length of tenure of households. Since most mortgages are
written at the time households move into dwellings, the outstanding balance (and
hence the potential lock-in effect) declines with years of tenure. Note also
that each model is estimated from cross-sectional data, so the lock-in effect
for each observation is measured with respect to a single prevailing market

interest rate rather than a time-varying parameter. Within any year, dispersion

7 Coefficients are normalized so that the vector sum Bx = 1 where x is the
vector of means of the independent variables.
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in interest rates used to compute the mortgage premium arises only from their

term structure.

Table 1 also reports the results of estimating the more general non propor-
tional hazard rate model. In these equations, the variable Z denotes the
product of the present value of the mortgage premium and the logarithm of years
of tenure -- that is, Z is log [tx2] in equation (5), whose coefficient is 83.
The coefficients of most of the demographic variables are quite similar. The
mortgage premium variable remains highly significant; the interaction term is
less clearly significant, at least statistically. The negative sign on the
coefficient implies that the importance of the lock-in effect, relative to other
factors affecting decisions to move or to stay at a given location, declines
as the length of tenure increases. This is consistent with the increased res-
idential attachment from "community" enjoyed by long term residents, at least

according to one recent study (Dynarski, 1985).°%

It should be stressed that this empirical analysis is based upon observations
on the moving behavior of individual households. It may be reasonable to make
inferences about household prepayment behavior, but we do not directly observe
that transaction.® It is of course possible for households to prepay existing

mortgages without moving. During periods of declining interest rates, we may

*  As discussed below, it is also consistent with the importance of unmeasured
population heterogeneity in distinguishing movers from stayers. See Flinn
and Heckman, 1982.

® This is in contrast to the recent analysis by Green and Shoven (1986) who
built a multiple decrement table for California mortgages, but who had no
information on those characteristics of owners that presumably underlie
residential mobility.
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expect to observe such behavior, as households refinance mortgage debt. Of more
importance to a mortgage prepayment interpretation of these results, however,
is the possibility that households may move without prepayment, by selling the
right to assume their mortgages. We can provide some additional evidence on
this point, comparing the behavior of those homeowners residing in states where
"due-on-sale" clauses were enforceable with those households residing in states
where these clauses were unenforceable during the period 1979-1981.%° In states
where the due-on-sale clauses typically written into mortgage contracts were
enforceable, the decision to move by a homeowning household almost invariably
resulted in mortgage prepayment.!! In other states, households could move
without prepaying mortgages by selling their mortgages along with their

dwellings, presumably capitalizing some of the benefits.

Table 2 disaggregates the variable measuring the lock-in for homeowners
1iving under these two kinds of institutional arrangements. As measured by the
likelihood ratio statistic, the importance of the lock-in does vary under the
two regulatory regimes. The absolute value of the parameter measuring the
lock-in is about fifty percent higher for the households living in states en-
forcing due-on-sale clauses than those 1iving in other states. This is to be
expected, since in the former group of states there was no way for moving

households to retain or capitalize any of the benefits from ownership of mort-

19 "pye-on-sale" agreements stipulate that the balance of the mortgage Tloan
is due and payable upon sale of property. Thus an enforceable due-on- sale
clause implies that homeowners may not sell the right to assume an existing
mortgage. For a variety of reasons, such clauses were not enforceable in
24 states during the 1979-1981 period.

11 The principal exception is for homeowners who moved and rented out their
former residences.
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gages at more favorable terms than the current market. The t ratio of the
variable measuring lock-in is much larger for states where mortgage premiums

cannot be capitalized, and these differences are statistically significant,

though barely so.

The results of the more general non-proportional hazard rate models, also
in Table 2, are consistent with these findings, as are those of similar models,
not shown, estimated separately for due on sale states and for states where such

clauses were unenforceable.

Finally, it is possible to exploit the panel nature of the data directly to
explore the importance of the lock-in and other economic variables in affecting
mobility, relative to the unobserved individual-specific heterogeneity of sam-
pled individuals. One way to represent individual-specific heterogeneity? is

to postulate
k(t;xt,61)= A(t) exp(th + 61) (7)
where 61 is an individual component of variation in hazard rate for individual

i and Xy is the defined covariate vector at t. Under these circumstances the

parameters B can be recovered from maximum likelihood estimation of

Tog [A(t5x,,8,)/Mt-15%, _1,8,)] = B(x,~x,_;) (8)

2 This 1is surely not the only way to introduce unobserved population
heterogeneity into this problem. Importantly, however, this specification
makes it possible to distinguish unobserved mover-stayer propensities from
observed characteristics and duration. See Flinn and Heckman, 1982, and
Heckman and Singer, 1984. :
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Table 3 reports those estimates, based upon all households for which there
are multiple observations in the three individual samples. For each of the
multiple observations on households, the hazard function is related to the de-
viation of each variable from its mean value for that household. Thus all
jndividual-specific time invariant characteristics are held constant (including
measured characteristics such as race and education as well as unmeasured

characteristics).

Even in this formulation, based on a very short time series and a differ-
encing procedure which increases the noise-to-signal ratio, the hazard model
as a whole is highly significant. The variable measuring the deviation of in-
come from its mean has a t ratio of five and the coefficient of the change in
family size measure is highly significant. Most important, the coefficient of

the deviation of the lock-in is highly significant.

1V. SOME IMPLICATIONS

The magnitude of these transactions costs in inhibiting residential mobility
can be investigated by computing the baseline hazard and the variations from
the hazard attributable to the value of below market mortgages. The baseline
hazard M(t), t=1,2,...,30 is estimated by maximum 1ikelihood, and the baseline
survival probabilities are computed by the Kaplan-Meier method (see Kalbfleisch

and Prentice, 1980, Sec 4.3).

For example, from Table 1, column 3, the cumulative probability of moving,

P . for a household who moves into its dwelling at age 35, at the mean of the

t!
other variables is:
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TABLE 3

Rate Mobility Models Using Individual Differences?

Variab]eb'

Present Value of Mortgage

Premium (x 10,000):

A1l States

Due on Sale Enforced

Not Enforced
Incréase in Family Size

(number)

Decrease in Family Size
(number)

Income of Family
(x 100,000)

Change in Family
Head (1l=yes)

Zc
(x 10,000)

A1l States
Due on Sale Enforced

Not Enforced

Likelihood Ratio
(Chi-sguare)

Observations

Number of Moves

Proportional
-0.820
(2.47)
~-1.142
(2.82)
-0.710
(1.98)
0.280 2.572
(1.25) (1.36)
0.654  0.711
(3.88) (3.92)
7.772 6.952
(5.25) (5.16)
-0.449 0.462
(0.79) (0.83)
69.45 70.31
2597
207

NOTES: 2 Asymptotic t ratios in parentheses

Nonproportional
~1.330
(3.44)
~-1.630
(4.84)
-0.090
(0.17)
0.590 0.625
(2.85) (2.73)
0.585 0.588
(5.23) (5.22)
1.764 1.796
(2.89) (2.99)
-0.398 0.405
(0.84) (0.85)
-0.360
(3.75)
-0.520
(5.20)
-0.020
(0.11)
52.90 67.84
2597
207

A11 variables are measured as deviations from the
recorded for each individual.

€ 7 is defined as the present value of the mortgage

times the logarithm of years of tenure.

mean value

premium
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t-1
— - *
Pp=1- T 8% . (9)
i=1
where,
S*. = S, exp [-0.0752(53.99-(35+i})] . (10)

The term in square brackets is the proportional adjustment for a household whose
head's age deviates from the sample average of 54. Si is the Kaplan-Meier
survivor probability with years of tenure i, estimated from the hazard rate,

A(isx).

Figure 1 presents a comparison of the mobility pattern of a homeowner who,
at age 35, takes out a $40,000 fixed rate, ten percent mortgage with a thirty-
year repayment period at several different market interest rates. If interest
rates remain at ten percent, the probability of moving climbs to one half after
about eight years of tenure. This is not far from the industry rule of thumb
(Stuck, 1974). If interest rates climb to twelve percent, the lock-in for this
household is $5,800 after the first year, $5,000 after the seventh year, and
almost $4,100 after the twelfth year. At a sixteen percent rate, the lock=-in
is $13,700 after the first year, and almost $10,300 after the twelfth year.
The decrease in mobility over the 1ife cycle, attributable to these variations

in market conditions, shown in Figure 1, is quite striking.

In a competitive market, the differences in consumer behavior which underlie
the simulations in Figure 1 will be reflected in the prices and values of
mortgage-backed securities. Table 4 reports the relationship among the port-
folio values implicit in the consumer mobility patterns reflected in Figure 1.
The first row presents the value of a pool of fixed 30-year ten percent annui-
ties as a.fraction of face value, computed at various interest rates. As the

table indicates, with no prepayments a ten percent mortgage drops in present
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No Prepayment

Average Prepayment Experience
Including Lock-in Effect

Including Lock-in Effect and c

b

Non Proportional Hazard

NOTES:

a.

a

=23~

TABLE 4

Value of a Mortgage Pool:
Ten Percent, 30-Year, Fixed Rate, $40,000
Mortgages, at Various Interest Rates, 1981

10%

1.000

1.000
1.000

1.000

Interest Rate

12%

0.853

0.867
0.862

0.859

14%
0.741

0.764
0.755

0.749

16%

0.653

0.683
0.668

0.660

From estimates of baseline hazard, X, for purchaser at age 35, at
the mean values of other variables.

Including estimated effect of favorable mortgage terms on mobility,

from Table 1, column 3.

Effect of mortgage terms on mobility estimated from Table 1,

column 6.
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value and market price by one fourth as interest rates move to fourteen percent.
Most mortgages permit prepayment with little pena]ty,'and presumably this call
option is priced along with other aspects of the mortgage. Given the determi-
nants of residential mobility and the average prepayment experience of the
households in this sample, but ignoring the lock-in effect, the second line of
the table computes the present values of all cash flows. These entries are
computed for a household moving into a dwelling at age 35 at the-mean of the
other characteristics. Rows three and four indicate how the value of mortgage
assets decline as the lock-in reduces residential mobility and hence prepay-
ments. The additiqna] decline in portfolios attributable only to increased
duration varies from one to 3.4 percent as interest rates increase from 12 to

16 percent.

Taken together, these results emphasize the importance of the mortgage market
in affecting the residential mobility of households. They also suggest that
better models of consumer moving and payment behavior can greatly increase our

understanding of mortgage markets and financial institutions.
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